INTRODUCTION
The mode of interact/on of ultrasound and biological media is of growing concern as this agent receives ever increasing attention in clinical medicine. However, the interaction mechanisms are generally not well established, if known at all, thus limiting the application of ultrasound and creating doubt of its efficacy a.nd safety. The ultrasonic properties of macromolecular conformation in aqueous solution of biomacromolecules have received considerable attention in attempts to understand fundamental processes of absorption at the molecular level2-* Aqueous solutions of macromolecules which assume globular or rigid conformat:ions, i.e., possess tertiary or quaternary structure, typically exhibit ultrasonic absorption magnitudes greater than those which assume a random coil conformation. However, destruction of higher-order structure as, for example, hemoglobin in 5M aqueous guanidine hydrochloride solution in which this molecule assumes a random coil conformation, appears not to produce an ultrasonic absorption spectrum significantly different from that of the native molecule in aqueous solution. a Thus, the importance of macromolecular spatial arrangement in aqueous solu- Lang and Cerf *s have observed an ultrasonic absorption peak in calf thymus DNA solutions in the alkaline region around pH 12, the pH at which the hypochromic effect reaches its maximum value (as seen in Fig. 2) . Thus, the ultrasonic absorption maxima at pH values 2.6 and 12 correspond to the separation of the polynucleotide chains of the double helix DNA molecule into two single-stranded, random-coiled polynucleotide chains.
The proton-transfer reaction 2 has been invoked to explain similar ultrasonic absorption maxima in aqueous solutions of globular proteins and may be considered as a possible mechanism contributing to absorption phenomena in aqueous DNA solutions. The DNA bases possess residues such as carboxyl and amino groups which can participate in the proton-transfer reaction. In the double helix structure, these bases are positioned along the helical axis and not exposed to the aqueous environment. When the polynucleoticle strands separate in response to the appropriate acid or base titration, the bases are exposed to the environment and the carboxyl or amino groups are susceptible to protonation. For the DNA concentrations utilized in this study, protonation of the carboxyl group somewhere between pH 3.5 and 2.5 should produce absorption maxima between pH 1.75 and 1.25. In the alkaline pH region, if the amino group is protonated between pH 11 and 12, the absorption maxima would occur between pH 12.5
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Volume 52 It has been suggested recently TM that the absorption maxima appearing in the acid and alkaline pH regions are essentially due to proton-transfer equilibria. At alkaline pH values, similar ultrasonic absorption titration curves were obtained for both native and thermally denatured DNA solutions, i.e., the bases of the latter solutions were exposed to the environment. However, it has been shown that intrachain base-base hydrogen bond interaction occurs at pH values less than 10 for such denatured DNA xS, and while the above suggestion provides a convincing argument for the absorption maxima being due to proton transfer, the possibility of explaining these results by invoking hydrogen bond transfer from base-base to base-solvent must also be considered. However, the evidence presently available is inconclusive for favoring completely one mechanism over the other.
STUDY OF AQUEOUS DNA SOLUTIONS

